Characterization of arachidonic acid metabolism by rat cytochrome P450 enzymes: the involvement of CYP1As.
Cytochrome P450 (P450) enzymes mediate arachidonic acid (AA) oxidation to several biologically active metabolites. Our aims in this study were to characterize AA metabolism by different recombinant rat P450 enzymes and to identify new targets for modulating P450-AA metabolism in vivo. A liquid chromatography-mass spectrometry method was developed and validated for the simultaneous measurements of AA and 15 of its P450 metabolites. CYP1A1, CYP1A2, CYP2B1, CYP2C6, and CYP2C11 were found to metabolize AA with high catalytic activity, and CYP2A1, CYP2C13, CYP2D1, CYP2E1, and CYP3A1 had lower activity. CYP1A1 and CYP1A2 produced ω-1→4 hydroxyeicosatetraenoic acids (HETEs) as 88.7 and 62.7%, respectively, of the total metabolites formed. CYP2C11 produced epoxyeicosatrienoic acids (EETs) as 61.3%, and CYP2C6 produced midchain HETEs and EETs as 48.3 and 29.4%, respectively, of the total metabolites formed. The formation of CYP1A1, CYP1A2, CYP2C6, and CYP2C11 major metabolites followed an atypical kinetic profile of substrate inhibition. CYP1As inhibition by α-naphthoflavone or anti-CYP1As antibodies significantly reduced ω-1→4 HETE formation in the lungs and liver, whereas CYP1As induction by 3-methylcholanthrene resulted in a significant increase in ω-1→4 HETEs formation in the heart, lungs, kidney, and livers by 370, 646, 532, and 848%, respectively. In conclusion, our results suggest that CYP1As and CYP2Cs are major players in the metabolism of AA. The significant contribution of CYP1As to AA metabolism and their strong inducibility suggest their possible use as targets for the prevention and treatment of several diseases.